
Akbar and Ishtiaq J. Anim. Plant Sci., 31 (5) 2021

1520

PRELIMINARY PHYTOCHEMICAL ANALYSIS AND BIOLOGICAL EVALUATIONS OF
MISOPATES ORONTIUM L.

S. Akbar and S. Ishtiaq*

Punjab University College of Pharmacy, University of the Punjab, Lahore, Pakistan
*Corresponding Author’s email: dr.shehla333@gmail.com

ABSTRACT

Misopates orontium L. is traditionally used as diuretic, in liver disorders and also in treatment of ulcer. The objective of
present study to evaluate anthelmintic, insecticidal and anti-ulcer potential of M. orontium. Albendazole (20mg/ml) was
used as standard drug in anthelmintic activity. Permethrin (239.5μg/cm2) was used as standard insecticidal drug. While
standard drugs used for anti-ulcer activity were ranitidine (50mg/kg), omeprazole (20mg/kg) and sucralfate (100mg/kg).
In anthelmintic activity ethyl acetate and n- butanol fraction showed time of paralysis (59min), (57min) and death time
(107min), (114min) respectively. No extract showed any significant insecticidal activity. Ulcer indices, percentage ulcer
inhibition, gastric volume, pH, mucous and protein contents were assessed in ethanol induced ulcer model in rats.
Chloroform extract of M. orontium significantly reduced gastric lesion 39.84% at 50mg/kg when compared to ranitidine
(54.2%), omeprazole 20mg/kg (69.5%) and sucralfate 100mg/kg (53.6%). Gastric volume and total acidity decreased
(1.87±0.2) (45.5±5.9) in chloroform treated group. While pH, mucous and protein content increased in comparison to
ethanol treated group (5.1±0.3), (478.3±12.7), (26.1±4.1) and (2.4±0.1), (371.8±10.2), (16.2±3.2) respectively. Chloroform
treated group all values are close relevant to standard drug treated groups. So it was concluded that chloroform extract
showed more safe result as compared to other extracts.
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INTRODUCTION

In the early age human being throughout the
world is suffering from various kinds of infections which
cause a large number of diseases. To overcome such
diseases various strategies are being in process. Among
them medicinal plants play crucial role in care the
improvement of human health (Bruneton, 1955). In this
regard ethno medical knowledge of traditional medicinal
plants and their pharmacological screening are in practice
in various regions of Pakistan (Khan et al., 2016).
Medicinal plant contains a large number of antioxidants
compounds which are used for the prevention of oxidative
stress. For this purpose, in the present study, it is decided
to add the antioxidants in suitable amount in the food as an
additive, in cosmetics and in pharmaceutical products
(Sahreen et al., 2015). According to different reports it was
shown that various parts of medicinal plants viz; fruits,
leaves, stem, roots and vegetables have free radical
scavenging and microbial growth control efficacy
(Rababah et al., 2004) which may be used as natural
antioxidants and for the treatment of various diseases
(Sahreen et al., 2014). Pakistan has blessed with large
number of medicinal plants rich in ethno medicinally
important compounds. Those possess activities against
various diseases. These plants are being used in
preparation of various drugs since decades (Javed et al.,
2019; Riaz et al., 2019).

Misopates orontium L. belongs to family
Scrophulariaceae. It is an annual herbaceous plant found
in hilly areas of Pakistan especially Margallah Hills
National Park. The ethno-botanical values of this plant
were used as fodder, in medicinal preparations, as fiber, as
fuel wood, as timber, in tanning industry and in
preparation of gum (Jabeen et al., 2009). M. orontium is
claimed to be used for a number of therapeutic assiduities
such as, it has bitter and stimulant properties, the whole
plant has been employed for the treatment of tumors and
ulcers. The scientific approval and the mechanisms of such
claims are lacking in the literature (Lönnig et al., 2007).

Parasitism is of supreme importance in many
agro-ecological zones of Pakistan. Infection caused by
helminthes (gastrointestinal nematodes) is most common
and more persistent form of infection. Other contributing
factors in infection are malnutrition, pneumonia,
eosinophilia and anemia which pose a great threat to
human health particularly in developing countries (Bundy,
1994). These parasites and their larvae are passing through
human intestinal tract by eating contaminated food and
also subsist into their body tissues (Tripathi, 2003).
Development of resistance is one of the major problems in
treatment of helminths (Tagboto and Townson, 2001;
Sondhi et al., 2000). A Sustainable control strategy
complemented with effective anthelmintics and selective
breeding for enhanced resistance are desirable for parasite
control (Coles et al., 2006).
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Gastrointestinal infection is one of the major
complication worlds widely. These infections cause peptic
ulcer, rate of morbidity is high due to these infections
(Tanih et al., 2010). Even though various famous antiulcer
drugs are available in the market, various toxicities and
adverse effects are also associated to these antiulcer drugs.
Thus, there is need to focus on searching of new alternative
drugs (Prabhu and Shivani, 2014). Symptoms of ulcer are
pain in stomach with burning sensation, episodes of
distress, pain after food intake or empty stomach, other
common symptoms are vomiting, intolerance to fatty diet
and loss of appetite (Ramakrishnan and Salinas, 2007).

Physiologically, reactive oxygen species is usual
cause of various illnesses i.e peptic ulcer (Garber and Jang,
2016). The safest treatment is the use of natural
antioxidants which are responsible to react with free
oxygen specie to reduce the consequences of illness.
Misopates has antioxidant activity which is proved by
literature (Riaz et al., 2013) so it is used for gastro
protective activity has not been studied yet. The present
project was basically designed for the pharmacological
evaluation via different assays viz; anthelmintic,
insecticidal and antiulcer activity of M. orontium L.

MATERIALS AND METHODS

Collection and extraction: Plant was collected from
Bhimber (Bandiala), Kotli, Azad Kashmir and
authenticated by Dr. Uzma Hanif, Department of Botany,
Government College University (GCU), Lahore, Pakistan,
voucher No: GC. Herb. Bot. 3458. Powdered plant
material stored in amber colored bottles at dry place.
Methanolic extract made by maceration using rotary
evaporator under reduced pressure at 45-50 ˚C.
Fractionation was performed on crude extract by using n-
hexane, chloroform, ethyl acetate, n-butanol of increasing
order of polarity. Each fraction of these solvents was dried
and preserved for different biological evaluation.

Helminths, Insects and Animals: Earthworms collected
from crops field of Sialkot, test insects red grain borer, rice
weevil, lesser grain borer (Tribolium castaneum,
Sitophilus oryzae, and Rhyzopertha dominica) and Wistar
albino rats (200-250 gm) were used. Use of animals
following the rules set by Institutional Ethical Committee
for Animal care and Experimentation is Guideline
Document No. 423 provided by Zoology Department,
University of the Punjab, Lahore, Pakistan.

Phytochemical analysis: The herb was carried out
according to the standard procedures for phytochemical
analysis (Ishtiaq et al., 2017).

Total phenolic content: Estimation of total poly phenolic
contents in plant sample was done according to
Liaudanskas (Liaudanskas et al., 2017). Gallic acid was
used as a standard.

Total Flavonoid content: Flavonoid determination was
done by Ejikeme et al., 2014 and Boham and Kocipai,
1994 method. The percentage of flavonoid was calculated.

Y= 1.025X + 0.195, R2=0.9984 for polyphenol standard
Gallic acid.

Y=0.0008X + 0.0483, R2=0.9969 for flavonoid standard is
quercetin.

In these standard curves where y is absorbance at
760 nm and x is total phenolic/ flavonoid content in the
different extracts. R2 values represented mean data set of
n=3. It is linear regression coefficient (R2) for phenolic and
flavonoid content with antioxidant activity.

Acute toxicity: Preliminary experiments were carried out
in mice (n=6). Methanolic extract of Misopates orontium
L. was administered in doses (500, 1000 and 2000
mg/kg/p.o) to find out toxicity which cause zero and 100
% mortality of animals. It was conducted by OECD
guideline (Guideline Document No. 423). Animal ethical
committee of Zoology Department of the Punjab
University provided this number 416 for authentication of
animals use in this research project according to ethical
guidelines.

Anthelmintic activity: Ajaiyeoba et al., 2001 method
followed for it. The experimental procedure carried on
adult earth worm which are anatomically and
physiologically resemble to human intestinal worms.
These earthworms divided into groups of six and put into
each petri dishes containing three different concentration
(25, 75, 100 mg/ml) of all fractions of extract of whole
herb M. orontium L. Albendazole (20mg/ml) was used as
standard drug. Then note the time of paralysis or any
physiological change and mortality.

Insecticidal activity: For insecticidal activity
impregnated filter paper method was followed (Choudhary
and Thomsen, 2001). In this method 10 healthy and active
insects put on filter paper which was placed in Petri dish.
Filter paper impregnated in sample, each Petri dish left for
24 hrs. Incubate them at 50% relative humidity in growth
chamber. Count the number of survival of each specie and
calculate percentage of morality. Standard insecticide
(permethrin) at conc. (239.5 μg/cm2) was used.
Percentage Mortality =100 − × 100…………… (A)
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Evaluation of antiulcer activity

Ethanol induced gastric ulcer model: Wistar albino rats
were divided into 11 groups randomly (n=6), followed the
method of Mizui et al., 1987. After 24 hours of fasting,
animals were allowed free access to water for 2 hr prior to
experimental procedure (Alphin and Ward, 1967).
Group 1: served as normal (-ve control) received 5 ml/kg
p.o of distilled water; Group 2: (+ve control) was treated
with absolute ethanol 1ml/animal; Group 3: standard
treated with ranitidine (50mg/kg p.o); Group 4:
omeprazole (20mg/kg p.o); Group 5: sucralfate (100mg/kg
p.o); Group 6:(Extract treated) received methanolic extract
500mg/kg p.o; Group 7-11 received aqueous, n-hexane,
chloroform, ethyl acetate and butanol 200mg/kg p.o,
followed by 1ml ethanol respectively (Hollander et al.,
1985; Balmik et al., 2019; Zangeneh et al., 2019).

Measurement of ulcer index: Stomachs were examined
for hemorrhagic lesion in mucosal lining of stomach
(Magaji et al., 2007) then percentage inhibition was
calculated by applying formula: % Gastro
protection/Inhibition = (UIC – UIT)/UIC X 100

Where UIC is Ulcer Index in the control and UIT is ulcer
index in the test rats (Navarrete et al., 1998).

Determination of total acidity: Gastric acidity was
determined by method of Shay (Shay, 1945). For this
gastric content was collected from the stomach into
graduated tubes. These tubes were centrifuged for 15 min
at 2000rpm, supernatant was used for gastric volume, pH
and total acidity by titrating with 0.01N NaOH.

Estimation gastric mucus and protein content:
Glandular portion of stomach was used for estimation of
mucous and protein content (Kamran et al., 2019; Lowry
et al., 1951).

Histological analysis of gastric ulcer: Small portion of
stomach from each experimental group was fixed in
preservative for histopathological studies. Thin sections of
5 µ were cut by using microtome and stained with eosin
and hematoxylin. These sections were studied for
degenerative features under supervision of Dr. Zahid chief
incharge of Histopathological laboratory of King Edward
Medical College University, Lahore (Boligon et al., 2014).

Statistical analysis: In anthelmintic and insecticidal
activity simple mean and standard deviation (SD) of the
data was determined with the help of statistical software
SPSS 19. In antiulcer activity one-way analysis variance
(ANOVA) was performed followed by Dunnett’s t-test for
multiple comparisons. The significance of difference was
accepted at p < 0.05. Graphical representation was made
by graph prism pad 6.

RESULTS

Phytochemical analysis: Results shown in table 1 and 2.
Crude extract indicated presence of all major classes of
compounds carbohydrates, alkaloids, glycosides, tannins,
flavonoids, triterpenoids etc. all other fractions have
different concentration of polyphenols and flavonoids
compared with Gallic acid and quercetin respectively.

Anthelmintic activity: Earthworms divided into 22
groups, each fraction (methanol, n-hexane, ethyl acetate,
chloroform, n-butanol, aqueous) divided into three
concentrations 25, 75 and 100mg/ml, n=6. The time of
paralysis and death in control group is 37.4± 3.4 min, 55.2
± 6.3 min, respectively at 100mg conc. While ethyl acetate
(53.8 ± 3.0 min, 80.4 ± 7.2 min) and n- butanol fractions
(50.2 ± 3.9 min, 86 ± 8.0 min) showed results comparable
to control group at 100mg/ml. These results given in
Figure 1 and 2.

Insecticidal activity: For insecticidal three kinds of
insects (Tribolium castaneum, Sitophilus oryzea and
Rhyzopertha dominica) at 200mg/3ml conc. permethrin is
standard insecticidal at conc. (239.5 μg/cm2). % age
mortality is calculated by applying formula. Results given
in table 3.

Table 1. Preliminary phytochemical analysis of
Misopates orontium L.

Phytochemical
group Test Methanolic

extract

Terpenoids Salkowaski test
Liebermann’s test

+ +
+ +

Tannins
Ferric Chloride
test
Bromine water test

+
+ +

Glycosides Keller killani test
Legal ‘s test

+ +
+

Flavonoids
Alkaline reagent
test
Lead acetate test

+ +
+ +

Alkaloids

Mayer ‘test
Wagner ‘test
Hager ‘s test
Dragendroff ‘s test

+ + +
+ + +
+ + +
+ + +

Proteins Millon ‘s test
Ninhydrin test

+
+ +

Carbohydrates Molisch ‘s test
Benedicts ‘s test

+ +
+ + +

Saponins Foam test + +
Fats and Fixed
oil Spot test +

Ethanol induced ulcer model: Wistar albino rats were
used for ethanol induced ulcer model, ethyl acetate
fraction shows maximum % age inhibition of ulcer. As
result shown in Table 4. Gastric volume increased in
ethanol treated group (+ve control) while decrease in
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standard drugs treated groups as well as extract treated
groups. PH decreased in ethanol treated group, increased
in all other groups. Total acidity increased in ethanol
treated group, all groups showed decrease in acidity, given

in Table 5. Mucous content decreased and protein content
increased in ethanol treated group and vice versa in all
other treated groups, given in Table 5.

Table 2. Determination of Polyphenols and Flavonoids in various extracts of Misopates orontium L.

Parameters %Total polyphenols %Total flavonoids
Mean SD Mean SD

Methanol 0.909 ±0.006 0.088 ±0.003
n-hexane 0.580 ±0.004 0.062 ±0.003
Chloroform 0.918 ±0.006 0.180 ±0.006
Ethyl acetate 0.920 ±0.005 0.220 ±0.004
n-butanol 0.829 ±0.005 0.203 ±0.007
Aqueous 0.649 ±0.004 0.049 ±0.003

Figure 1. Graphical representation of time of paralysis vs concentartion of different extracts as compared to control
standrd drug albendazole.

Figure 2. Graphical representation of time of death vs concentartion of different extracts as compared to control
standrd drug albendazole.

Albendazole

Albendazole
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Table 3. Insecticidal activity of different fractions of Misopates orontium L.

Extract/Fraction
% Mortality (Mean±SD)

Tribolium castaneum Sitophylus oryzae Rhzopertha
dominica

-ve Control 0 0 0
+ve Control(Permethrin) (20mg/3ml) 100 100 100
Methanol (200mg/3ml) 0 10 0
n-Hexane (100mg/3ml) 0 0 0
Ethyl acetate (100mg/3ml) 20 20 0
Chloroform (100mg/3ml) 0 0 0
Butanol (100mg/3ml) 10 0 0
Aqueous (100mg/3ml) 0 0 0

Results are shown as Mean± SEM. Significant at P <0.05, P <0.01, P <0.001, ns=not significant

Table 4. Effect of different fraction of M. orontium on ethanol induced gastric ulcer.

Group name Ulcer no. Ulcer score Incidence of
ulcer (%)

Ulcer
index

Inhibition of
ulcer (%)

Normal (10ml/kg p.o) 0.00±0.00*** 0.00±0.00*** 0 0 0
Ethanol (10ml/kg p.o) 7.83± 0.60 5.75±0.57 100 11.36 0
Ranitidine (50mg/kg p.o) 1.00± 0.52*** 1.00±0.47*** 50 5.2 54.22
Omeprazole (20mg/kg p.o) 0.67 ± 0.42*** 0.58±0.37*** 33.33 3.46 69.56
Sucralfate (100mg/kg p.o) 1.17 ±0.54*** 1.50±0.67*** 50 5.27 53.63
Methanol (500mg/kg p.o) 2.00 ±0.68*** 2.58±0.94* 66.67 7.13 37.27
Aqueous (200mg/kg p.o) 1.5±0.43*** 1.83±0.48*** 83.33 8.67 23.70
Hexane (200mg/kg p.o) 2.83±0.95*** 2.50±1.01** 66.67 7.20 36.61
Chloroform (200mg/kg p.o) 0.83±0.31*** 0.83±0.31*** 66.67 6.83 39.84
Ethyl acetate (200mg/kg p.o) 2.00±0.58*** 3.17±0.84ns 83.33 8.85 22.09
Butanol (200mg/kg p.o) 2.83±0.83*** 2.33±0.81** 83.33 8.85 22.09

Results are shown as Mean± SEM. Significant at P <0.05, P <0.01, P <0.001, ns=not significant as compared to ethanol

Table 5. Gastric juice parameters in ethanol induced acute gastric ulcer. (3.9±0.1) (98.1± 3.8).

Group name
Gastric

volume (ml)
pH Total acidity

(mEq/L)
Mucous content

(µg of alcian blue/
g wet tissue)

Protein
content
(µg/ml)

Normal (10ml/kg p.o) 1.35±0.06*** 4.00±0.11* 28.33±2.03*** 464.00±19.85** 55.67±4.46***

Ethanol (10ml/kg p.o) 3.95± 0.15 2.45±0.17 98.17±3.82 371.83± 10.23 16.25±3.21
Ranitidine (50mg/kg p.o) 2.13± 0.23*** 5.77±0.39*** 38.17±2.95*** 439.00± 11.95* 39.17±3.62**

Omeprazole (20mg/kg p.o) 1.80 ±
0.29***

5.96±0.49*** 32.33±2.80*** 454.33 ± 14.16** 34.67±4.73ns

Sucralfate (100mg/kg p.o) 1.77 ±0.20*** 5.45±0.33*** 39.17±3.44*** 432.67 ±14.87ns 39.67±3.31**

Methanol (500mg/kg p.o) 2.52 ±0.34*** 5.32±0.44*** 48.33±3.62*** 468.33 ±23.58*** 28.58±3.88*

Aqueous (200mg/kg p.o) 2.02±0.19*** 5.02±0.31*** 50.92±4.75*** 516.17±23.96*** 28.17±4.14ns

Hexane (200mg/kg p.o) 2.00±0.25*** 5.03±0.30*** 54.42±10.34*** 443.17±11.12* 30.67±4.13*

Chloroform (200mg/kg p.o) 1.87±0.21*** 5.10±0.37*** 45.5±5.96*** 478.33±12.78*** 26.17±4.15**

Ethyl acetate (200mg/kg p.o) 2.85±0.26* 4.88±0.30*** 58.00±7.59*** 443.00±14.10* 25.83±4.38ns

Butanol (200mg/kg p.o) 2.61±0.26** 5.00±0.34*** 60.5±8.18*** 414.50±10.78ns 23.33±4.03ns

Results are shown as Mean± SEM. Significant at P <0.05, P <0.01, P <0.001, ns=not significant as compared to ethanol

Macroscopic examination: With the help of magnifying
glass, all stomach examined for measurement of ulcer

index, streak, spot, hemorrhage and lesions in all treated
groups, results given in Figure 3.
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A) B) C)

D) E) F)

G) H) I)

J) K)

Figure 3. Macroscopic examination of stomachs in different groups e.g., A) Normal, B) Ethanol, C) Ranitidine, D)
Omeprazole, E) Sucralfate, F) Methanolic, G ) Aqueous, H) n-Hexane, I) Chloroform, J) Ethyl Acetate, K)
Butanol.

Histopathological studies: Histological section of gastric
mucosa in a rat pre-treated with standard drugs in figure 4.
There is mild disruption to the surface epithelium with
mild edema and leucocytes infiltration of the submucosal

layer. Histological section of gastric mucosa in a rat pre-
treated with chloroform extract figure 5. There is little
disruption to the surface epithelium with no edema and no
leucocytes infiltration of the submucosal layer.
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Normal Ethanol Ranatidine

Omeprazole Sucralfate

Figure 4. Sections stained with hematoxylin and eosin (H&E) displaying the regenerated glandular epithelium was
examined by using microscope (Labomed, USA) at magnification 10X.

Methanolic Aqueous n-hexane

Chloroform Ethyl acetate Butanol

Figure 5. Sections stained with hematoxylin and eosin (H&E) displaying the regenerated glandular epithelium was
examined by using microscope (Labomed, USA) at magnification 10X.

DISCUSSION

Nature is ultimate source of human health so we
can say that human being entirely depends upon the natural
resources to fulfill their daily requirements (Kokoska et
al., 2019). For this purpose, demand of medicinal plants
and phytochemicals is increased by overcoming the
increasing demand of comfort and beneficial needs of the
society (Elshafie and Camele, 2017). In this study we
evaluate the anthelmintic, insecticidal and antiulcer
activity of a natural herb found in Punjab region of
Pakistan (Akhtar et al., 2019). The preliminary
phytochemical screening of M. orontium L are shown in

Table 1. The extract showed the presence of polyphenolic
compounds, saponins, flavonoids and alkaloids.

The emergence of resistance to anthelmintic
drugs among helminth parasites has become a worldwide
phenomenon (Jackson and Coop, 2000). A number of
medicinal plants have been shown to possess anthelmintic
activity against gastrointestinal parasites (Iqbal et al.,
2001; Alawa et al., 2003; Chandrawathani et al., 2006;
Swarnkar et al., 2008). In the present study all the extracts
showed activity against the parasite at a low concentration
i.e., 25mg/ml. The results were comparable to the
anthelmintic drug Albendazole used as standard which
killed all the parasites (100% anthelmintic activity). The
crude methanol extract showed 100% anthelmintic effect
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after 2 hrs of exposure. While the ethyl acetate extract and
n-butanol fraction showed 100% inhibition after less than
2 hrs. Since the extracts are a mixture of thousands of
molecules, the extracts could be a source of anthelmintics.
Many plant phenolics such as tannins and flavonoids are
known to possess anthelmintic activity (Anthnasiadou et
al., 2001; da Silva et al., 2008). These compounds kill the
parasite by inhibiting ATP synthesis and by binding with
the cuticle of the organism making it immobile leading to
paralysis and ultimately death of the organism (Martin,
1997; Thompson & Geary, 1995). The difference in
anthelmintic activity of different plant extracts may also
be due the difference in total phenolic and flavonoid
contents in these extracts. Since the polar fractions
contained a high phenolic and flavonoid content than the
non-polar fractions this may explain the observed
difference in the anthelmintic activity of these extracts.

Treatment groups 6-11 in ethanol induced ulcer
model showed significant (p<0.001) anti-ulcer effect. All
fractions showed %age of ulcer inhibition which is
comparable to the effect of standard drugs.
Histopathological analysis of gastric mucosa of all the
extract treated groups showed anti-ulcer effect by giving
mild disruption, edema, leucocytes infiltration in
submucosal layer of stomach. This might be due to
chemical constituents that were extracted in methanol as
well as in other fractions. Gul et al., (2015) explored anti-
ulcer activity of Menthe longifolia and found decline in
ulcer index (Gul et al., 2015). Dalbergia sissoo has been
discovered to possess anti-ulcer activity by gastric
mucosal protection (Gul et al., 2016). Our results are in
accordance with the findings of studies conducted by Gul
et al., 2015 and 2016. Banerjee and Firdous, (2015)
studied Ipomoea staphylina hydroalcoholic extract for
anti-ulcer activity to find out new anti-ulcer drug with less
adverse effects as compared to currently available ulcer
treatment medicines. This plant extract showed significant
decrease in total acidity, ulcer index and increase in mucus
and protein content which was supported by
histopathological analysis. Current results are in
agreement with Banerjee and Firdous findings (Banerjee
and Firdous; 2015). Increased gastric juice secretion and
decreased gastric pH lead to increase in acidity in stomach
which if not treated at early stage may cause gastric
ulceration. M. orontium extracts showed anti-ulcer activity
by decreasing lesions score, reducing gastric juice volume
and acidity and increasing gastric pH.
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